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work and vegetation two or three weeks backward.' The consensus of 
opinion was that  a large acreage of winter grain had been killed and that 
all fruit had been more or less injurecl, and peaches seriously.-T. F. 
Townsend. 

Sugar making 
continued without interruption and the grade of juice obtained was gen- 
erally satisfactory. Young canes mere in excellent condit.ion. Cbffee 
trees contiuued blossoming; early blossoms badly injured by the heavy 
rains of March and the crop will be light. Rice, beans, corn, aucl cotton 
planted and some beans and corn harvestecl. Oranges became scarce. 
Pineapples and mangoes appeared in the markets. Pasturage was gooa1.- 

S0iif.h Curolina-Steacly low temperatures and a deficient rainfall were 
favorable for planting operations, which advanced farther than usual, 
but conditions were unfavorable for germination an11 growth, so that  
stands of corn, cot.ton, and rice were generally poor. Cotton plaut,ing was 
nearly finished, but only a small portion came u p  iluring the Innnt~h. 
The normal clevelopment of truck, oats, wheat, and tobacco \vas retarrlrcl. 
Peaches, apples, plums, and other fruits were not affecteil.--rl. W. Bicuer. 

South D(tkotn.-By t.he 30th the seeding of oats aiid spring wheat was  
finished in the southern anti near completion in the midille cwuiitira, aurl 
wheat seeding was well advanced in the nort,liern ciouuties, wit,li early 
sown grain c,oming up well a n ~ l  tlie medium late sown gerniiutLt,iiig faviir- 
ably. Spelt and rye seeiling mas fairly well advanced antl pot,ato plaiitiug 
and gardening were begun. Grass w a s  very Ixwkn-ard, I J u t  I J ~  the close 
of the month afforded sirme grazing.--5. IV. Gleii7i. 

Tetmessee.-Tlie month was generally favOralJlt? for farm work, Iiut. th r  
low temperatiire caused puor germiuatiou of se antl slow grIr\vtll of 
crops; however! wheat ancl spring oats im1iro greatly. Corn antl 
c o t t ~ ~ n  were mostly planted by the end of the month, but were coining 
up slowly; tobaccn plants were sntall. Frost,s during the first t,lirre 
weeks glamagetl gardeu crops and fruits, but there was a ginoil 11r0 
for apples, and in some localities peat:lies proiniseil a fair crop.--H. C. 
Bule. 

Te.ms.-Freiluent cool waves occurred during the mouth, nucl on the 
morning of  the Ilk11 light frost was reiwrtrd down to the coast. rrgitbn. 
The rainfall over the eastern half of tlie State was well ilistlibut~eil ani1 
sufficient to keep t,he ground in g o i ~ l  conclitiim; that, iover the western 
half was very light and affortlecl only temporary relief frunl thr ~lrought 
that hail prevailed over that srct,iou for several nioutlis. The plarking 
of cotton progressed rapidly and w ~ ~ s  nearly completed in the cast.eru 
half lby tlie close of the inontli; yooil stands were generally sri:urt.tl, IJUt 
the cnol weather interfered with growt,h and tlie frost. of thr lllt,li diil 
consiclera1.ile damage to plant,s on lowlnntls. Corn made goci~l jiri~iwtli 
and had received i ts  first, cultivation. Wheat. oat,s, lia14ey, and rye niaile 
steady iml)rovrnient,. but were still niuuli 1JHlOw the average cvnditicin 
in t.he western portion. Rii:e sowing 

Port0 Rico.-Weather generally favorable for all crops. 

E. c. ~hOl)1?)dOlI. 

Fall whrat aiicl oat,s were heailiny. 

progressed rapidly and good stands were generally secured. Sugar cane 
made good growth. The fruit crop was 
pron1ising.-L. H. biurdoch. 

Utah.-The temperature was slightly above normal, while precipitation 
was deficient. Farm work was backward until the last week when the 
weather was favorable for rapid progress. At. the close of the month 
the seeding of spring wheat was well advaiiceil. Beet plaut,ing was also 
under rapiil lieadwag. Lui;erne was gener- 
ally in gooil i:onclit,iiin and so was fruit. Ranges were gocd and cattle 
thriving. Sheep sliearing ogress with satisfactory clip.-R. J. 
Hycctt. 

not satisfactciry. The weather was 

ly priwh. 1)ear. pluin ,  an11 cherry, and 
(of lanil for spring crop was de- 
ter t,lian usual. Winter wheat 

1 illiring the iiiont,li ancl a wmsicleral.de acreage i ~ f  spring oats 
bnclit.iou. -Edic!crrd A.  Eawm 
i1y alJO\l' the average in warmth 

cTrlq)s lllaile no adrancement, 
awl 110 11r11gress was iiittde in farm w)rli until the warm spell from t,he 
8th t o  lSt,li. \\lien all criips grew raliiilly nud plowing ani1 seeding were 

TIiv rrni;iiuiler of the uiinntli was showery, so t.hat w?rk was 

Hay and forage crops did well. 

Fall wheat was doing well. 

Virgil? icc. --C:rt ) p  I.oni1 itious 
generitllg unseasolla).lly co aiicl geueral frosts in last decade did 

an11 was t411.r C I ~  for raliicl grl.)wt,li. At ei  
11 to 111: in  i:xcelleiit c~onilitii~u.-G. AT. Sal 

d~)iiiIy, raiuy weather 
' were frequent,. 
hrd ra1ii~lly. 

Tegetat,iI)n ninile little prog- 
At t,lie c111se of tlie month.  wheat 

aut1 rye were iiii1bri)viiig s~~iiiewhat,. iml  incn~lo\va it1111 liastures were 
iiinkiug soiii+~ growtli: ljnt little gardening hail lieen ilone: stock was i n  

n l  1 \.iLUI't.d ) r cl ~ n l p l e  t 

1igIit.- W. 5'. Ptcltrter. 

SPECIAL ARTICLES. 
APPLICATION OF SALTS OF RADIUM TO THE STUDY 

OF ATMOSPHERIC ELECTRICITY.' 
By TH. n l , ~ v m ~ v x ,  director of tlie uhseirntory. Psi< 

[nnu,intrl i  n r l y s  R. A.  F A W ~ I ~ S  1 
In current observations of atmospheric electricitmy. the value 

of the potential of the air is generally obtaiiied by iueam of 
dropping water. This method, perfect in warm countries, i.: 
impracticable in our climate on account of the freezing of the 
mater, the receiver, in ninny cases, being installed untler tlie 
eaves of elevated buildings, in a place clevoicl of meails of 
heating. Attempts have been made to protect the stein of the 
dropper froin freezing, chiefly by means of a covering of wool, 
or by aclding to the water a certain quantity of alcohol or o f  
wlycerine; bu t  tliese means present rather serious clifficnltie\ P in practise. I n  fact, the  registering of variations of the po- 
tential is frequently interrupted in winter, a t  least during se- 
vere cold. 

The discovery of tlie salts of raclimn by Professor ai111 Rlrs. 
Curie places in the hands of physicists a iiew method, apl~lical& 
to all p1:tces ani1 in  all seasons. Professor Curie having hat1 the 
kindness to  place a t  our disposal some samples of salts of ra- 
dium of different degrees of activity, we hale  s ~ ~ c c e s s i v e l ~  ex- 
ecuted a comparison between them ancl the water dropper now 
in use. The inethotl adopted for these esperiinents is as fol- 
lows: In a copper disk about four centimeters in cliaineter and 
two millimeters in  thickness, Professor Curie liollowecl out to a 
cleptli of half the disk's thickness a cavity 15 inilliiueters in 
diameter; a t  the bottom of this cavity he placed a thin sheet 
1 Annuaire de la SociBtB MBtBorologique de Prance, Janviir, 1904, pp 9-11. 

~ ~~ 

of asbestos, on which was p l t t~wl  a decigrnni of rndium- 
bearing chloride of barium. A plate of aluininum about 1/10 
millimeters in thickness wtts then carefully soldered to the 
copper disk, in such a manner as to hermetically seal the cap- 
sule thus formell. On the face of the disli opposite the alnuii- 
11~111 plate was soldered :t copper tube which fitted exactly 
the ordinary tube of tlie mater reservoir a t  its free extremity. 
The vnlue of the potential can then be ascertained as one 
wishes, either by  inenus of racliuin or lry means uf the water 
dropper a t  two points as near as possiil.le to each other. 

Experiments were iiiatle a t  the observatory of Yarc Sniat- 
Rlnur during the inontlis of March and April, 1903, itli t,his 
apparatus. Three capsules were stutliecl Buccessively. I n  
one, one of tlie first samples of radium olJtainec1 from Pro- 
fessor and Nrs. Curie in  lS99 mas used. Its radio-activity 
\vas not determiiiecl, bu t  the esperiinent showecl that  the ac- 
tivity of this salt was not sufficient. I n  fact, t,he needle of the 
elecilometer established equililrriuiu very slowly with the nt- 
niospheric p i  Btential. Rngicl vnrintioiis, for esaiuple, were con- 
siclerably weitlienetl; moreover. the portions of tlie registered 
curve iiit1ic:rtecl constantly a puteiitial dearly less than that 
indicated l)y the water dropper; antl, finally. tlie return to  zero 
was estreiiiely slow. The second capsule coiitaiiiecl radium- 
bearing cliloricle o f  barium, of activity 5000 tiiues that of ura- 
iiimu. The curves obtained with this second sample did not 
differ iiiaterially froin the p r e c d i n g ;  they showed that here 
also the radio-activity w a s  insuficient to guarantee that the 
registered values mere equal to the real value of the potential 
near the capsule, and, on account of the slowness of the move- 
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ment of the needle of the  electrometer, the details of the varia- 
tions were equally reduced or a1 together suppressed. Finally, 
the third capsule contained a decigramme of radium-bearing 
chloride of barium 30,000 times that of uranium. This raclio- 
active power gave to the observed variations cf the potential 
a sensitiveness as great as did the water dropper. 

This third capsule was placed a t  the extremity of the tube, 
and the potential was taken alternately, duping regular inter- 
vals, with the radium and the water dropper. In  both cases 
the state of equilibriuia am1 the return to zero mere reached 
with equal rapidity; the same details were obtained mith 
radium and with the water clropper, ancl a t  the iuoiiieiit when 
either apparatus mas substituted for the other the agreement 
of the curves was perfect. The experiment was proloiigecl 
during several days, nncl gave constantly the same results; the 
capsule has consequently been liut into actil e use; tests macle 
from time to time ha le  sliow~i that  the rd i i i in  bearing salt  
loses none of its energy. But  after eight months of exposure 
to the air it has been ascertained that  the aluminum itlate 
alters with the weather, under the influence of the ratliations 
from the radium, and does not sufficiently protect the salt from 
changes of humidity. Professor Curie thought that  n goocl 
varnish would probably suftice to protect the contents of tlie 
capsule from variations of atiunbplieric huniidity; tlie esperi- 
ment was macle by spreading over the capsule several tliick- 
nesses of special varnish nsecl a t  carriage factories for fine 
carriages. This varnish, almost iiupervions to changes o f  
weather, assures a perfect and durable protection. Moreover, 
it has the advantage of offering less resistance than tlie almiii- 
nuin plate to the racliatioiis of radium, SO that  by  doing away 
with this plate, in some form of capsule that may be finally 
adopted, a salt of less radiu-activity, olJtainal~le a t  a more rea- 
sonable price, could 1trobablg be used. Exiterinieiits are con- 
tinuing in this line under the direction of Professor C’urie. 

This process possehses then all the requirenients for eftici- 
ency, provicling the salt is endowecl with proper rnclio-actirity 
ancl that  it is perfectly protected from the influence of humiclity. 

The advantages in  using salts of raclium in observations of 
atmospheric electricity are numerous. We wi11 cite the prin- 
cipal ones: The constancy of the height above groiiiicl of the 
point where the potential is taken; facility in  raising this point 
so as to be above buildings, trees, ancl, in a word, above all 
kinds of obstacles tha t  by  moclifying the shape of equipoten- 
tial curves greatly impair their d u e  as useful obsen ’R t’ 1ons; 
the total suppression of breaks resulting from stoppage in 
dropping, clue to impurities in  the water or to freezing tem- 
perature; less frequent personal attention; the abolisliing of 
the water resenoir  and, consequently, considerable cliiiiiiiution 
in the expense of installation and of maintenance : extension 
of the method to the polar regions, where the study of these 
phenomena is particularly interesting. 

In  a letter describing his apparatus iiiore fully. 11. RIoureaur 
says : 

The apparatus with which I made the% obsrrvations, and which was 
constructed for me IJY Professor Curie him-elf, is desihriLed I briefly in the 
Annuaire of the RIeteorological Society o f  Frauce. The cap+rilt., a s  it is 
called therein, is represented in section in the accoiupanj ing figure. 

FIG. 1. 

CC is a disk 33 millinletera in tliamrtrr ani1 3 millimrters in thi(.knrhs. 
It is cut away to  a depth o f  ou4inlf itb thickness a t  R. leti\ing a cirtaular 
cavity 15 inilliiueterz in diameter. (Jn the opposite side of T there ib 
soldered a tube of copper, which is held in 1&wt: Liy friction a t  any Iinint 
along the tube that  carries the water used in the water-dropping col- 

lector. A t  the base of the cavity there is placed a thin sheet of the finest 
sort of asbestos, known as amianthus or earth flax, which is represented 
by the heavy black line. This is intended to keep the radium salt in 
place, since on this sheet of amianthus there is placed one decigram of 
the radio-active chloride of barium, haviug a st.rength of 30,000, and 
represented on the diagram by the  dots at R. Finally, the salt of radium 
was at first covered with a plate of aluminrun 0.1 millimeter in thick- 
ness and represented by the sectional line A A ,  which mas soldered to the 
copper. But, after some months of exposure. this plate of aluminum was 
attacked by the eiuanations from the radiuin and pierced by numerous 
holes, through which the atmospheric moisture could penet.rate. In  
order to reiiiedy t.liis inconvenience, ant1 with the advice of Professor 
Curie, after having com1ilet.ely dried the capsule, I covered t,he perforated 
plate of aluniinrinl with several layers of an excellent varnish, resisting 

This operation was perforlried in ~eceiiiber, aut1 since that epoch the 
ttliliaratris has operated with the greatest regularit 
proldile that, the idate of alumiuuni ougllt to be sui 
struetion of a new allparatus. You will find the reproduction of two of 
niy daily curves in the Coiuptes Renilus of t,lie Southport meeting of the 
Internaticinal RIeteorological Committee, pp. 64 ancl G5 of the Frenc,h 
edition. 

811 IJtId \Venther. 

The application of radium to the cletermination of the 
electric potential a t  any point in the atmosphere was inde- 
pendently made by several persons; possibly it was first sug- 
gested by Prof. F. Esner of Vienna. It undoubtedly consti- 
tutes a most convenient substitute for the water dropper, the 
flame of burning gas, or the various forins of induction appa- 
ratus, and it will be worth while for those interested in the 
siilject to look u p  its earlier bildiography and to ascertain 
tlie relative reliability of different niethodb. 

Under clnte of April 9, Professor Rutherford suggests an 
improvement on RIoureaus’s method of exposing the radium 
and securing i t  from the influence of the weather, namely, 

by inclosing the radium preparation hermetically in a rery 
siilall thin walled bulb which allows most of the ,3 rays to 
escape. If the outside of tlie 1)iill) is silvered and connectecl 
with the electrometer, it would act rapidly and should be quite 
inclepenclent of all atmospheric troulJles.” 

A s  to the relative reliability of various collectors. Linke has 
shown that the water dropper gives different results or varies 
in i t h  sensitiveness in proportion to the pressure under which 
the stream o f  water is flowing; the greater the pressure the 
greater the number of small drops formed per second and 
therefore the greater the sensitiveness. He has also shown 
that in using a radio-active substance as collector tlie sensi- 
tiveness increases with the increase in the velocity of the wind 
and the consequent convection of the emanations. The fol- 
lowing are a few references to the recent literature of the 
subject : 

f h e r  eiii inechanisch registrierendes Elektrom- 
eter fiir luftelektrisclie Messungen. Pp. 487-512. Vienna 
Sit,ziingsbericlite. Vol. 111. Abtheilung 2a. l!r08. 

Conrad, Victor. Beitriige z ~ i r  Kenntniss der atinosphi- 
rischen Elektricitiit. No. 7. Uber die entladende Wirkung 
verscliiedener Elektroclen. Sitzungsberichte Akail. Wen.  
Vol. 111. 

Ebert. H. Uber electrische Messuiigen iiu Luftballon. 
Beitrkge zur Geophysik, Leipzig. 1903. Band 6. Heft 1. 
Pi). 66-86. 

Henning, F. Vergleichende RIesnuiigen des elektrischen 
Potentiales mittels der  Flamnie und eines RUS raclioactiver 
Substanz bestehenden C‘ollectors. (Contributed February 7, 
1902.) Ana. Phys. 4th series. 1903. 1’01. 7. PI). 893-904. 

f h e r  RIessungen von Potentialdifferenzen mittels 
Kollektoren unter besonclerer Beriicksiclitignng von rrtclioak- 
t iren Substnnzen. Physikalische Zeitschrift. 4. Jahrgang. 
Oct. 1, 1903. No. 25. Pp.  GG1-GGI. (Dated September 15, 
19OY.)-En 

Benurlorf. 

Pp. 333-340 (session of Felwuary 20, 1902). 

Linke, F. 


